Abstract Blacks and Latinos are less likely than whites to have health insurance access and utilize health care. One way to overcome some of these racial barriers to health equity may be through advances in technology that allow people to access and utilize health care in innovative ways. Yet, little research has focused on whether the racial gap that exists for health care utilization also exists for accessing health information online and through mobile technologies. Using data from the Health Information National Trends Survey (HINTS), we examine racial differences in obtaining health information online via mobile devices. We find that blacks and Latinos are more likely to trust online newspapers to get health information than whites. Minorities who have access to a mobile device are more likely to rely on the Internet for health information in a time of strong need. Federally insured individuals who are connected to mobile devices have the highest probability of reliance on the Internet as a go-to source of health information. We conclude by discussing the importance of mobile technologies for health policy, particularly related to developing health literacy, improving health outcomes, and contributing to reducing health disparities by race and health insurance status.
2010). Wealth and economic segregation is of import for thinking about racial differences in health outcomes, considering that the high level of obesity among blacks is explained away by their likelihood of living in poverty (Boardman et al. 2005; Diez-Roux 2001 , 2011 Hajat et al. 2010; Kawachi and Berkman 2003) . As a result, scholars consider racial residential segregation as a fundamental cause of health disparities (Kwate et al. 2009; Williams and Collins 1995) .
In addition to housing segregation, blacks and Latinos face labor market discrimination that restricts their access from jobs that provide quality health insurance (Stainback and Tomaskovic-Devey 2012) . Consequently, blacks and Latinos are less likely to utilize health care and face a daunting health insurance gap. As of 2014, nearly 30 percent of adults who are Latino or living in poverty, as well as over 15 percent of adult blacks, compared to around 10 percent of adult whites, did not have health insurance coverage. 1 Besides the insurance gap, blacks are less likely to trust physicians. Due to a lack of communication between minority patients and health care providers, compared to white patients, and the fact that health care personnel mistakenly perceive blacks as having higher pain thresholds, minorities often receive fewer services and lower quality care. Even when blacks and Latinos have adequate health insurance, they still face barriers to high-quality care in the patient-provider relationship.
One way to overcome some of these racial barriers to health care equity is through advances in technology that allow people to utilize health care in new ways. Yet, little research has focused on whether the racial gap that exists for health care utilization also exists for accessing health information online and through mobile technologies. Recent research suggests that the racial technology gap may be less prominent once mobile technologies are examined (Ray, Gilbert, and Sewell 2016) . Missing, however, is whether mobile technologies can help provide access to health information to reduce health disparities.
In this article, we use data from the Health Information National Trends Survey (HINTS) to examine racial differences in obtaining health information online via mobile devices. We first provide an overview of research on the racial gap in health care access and utilization. Second, we discuss why mobile technologies may be useful for bridging the racial gap in health care access. Third, we describe our data and methods. Then, we present our findings and conclude by discussing the policy implications our findings have for federally funded programs such as Medicaid, the Obama Phone Program, 2 and the Healthy Food Financing Initiative Bill.
Background
The Racial Digital Divide: Issues of Access "Segregation concentrates economic disadvantage with racial disadvantage" (Ray, Gilbert, and Sewell 2016) . Roughly 8 million Americans live in extreme poverty neighborhoods, with 40 percent of the local residents living below the poverty line. Due to housing segregation and discrimination, blacks and Latinos are more likely to live in segregated, poor neighborhoods (Charles 2003) . Poor neighborhoods are often isolated from technological infrastructure that becomes useful for taking advantage of advances in health care. Mobile technologies allow for the use of health devices that require wireless technology (Wiehe et al. 2008) . For example, pacemakers have wireless capabilities that alert physicians when a patient's heart goes into atrial fibrillation. People who live in a poor neighborhood without access to wireless Internet in their homes cannot take advantage of this technological advancement to monitor their arrhythmias, and have a higher likelihood of stroke and heart disease (Go et al. 2001) .
In many ways, racial segregation operates as a structural barrier to health information. Structural barriers constrain the formation of interpersonal relationships with other residents and local and national organizations that connect local residents with trusted health care providers. Consequently, the diffusion of health information into poor and minority communities that can increase health care utilization by taking advantage of cuttingedge policy prescriptions is inhibited (Szreter and Woolcock 2004) . This is important considering research that shows that blacks and Latinos are more likely to seek neighborhood resources than individuals in more affluent neighborhoods (Barnes 2003 (Barnes , 2004 . This line of research suggests that access is key rather than individual motivation.
Mobile Technologies to Circumvent Issues of Health Information Access
Mobile technologies are different from e-health technologies and may lend themselves to different groups across race and social class in nuanced ways that need to be assessed. Recent research shows that blacks and Hispanics may be less likely to have a landline but more likely to have a mobile phone (Ray, Gilbert, and Sewell 2016) . They also may be less likely to have home-based Internet but more likely to use the Internet on their mobile phones than whites. How and/or for what purposes people use mobile phone technologies are important questions that have yet to be addressed by extant research. Although many individuals may use mobile technologies for work and leisure, those who are cut off from broadband services may use these technologies for accessing government services, identifying places to deal with food insecurity, and searching the Internet for health information to circumvent the lack of access to health care services and information from health care professionals.
We propose that mobile technologies can serve as central nodes in a network to connect poor, minority, or rural individuals with information that can improve their health. For example, there is an abundance of research on mobile technology applications used to increase physical activity and reduce obesity (Cavallo et al. 2012; Keller et al. 2014; Wing 2003, 2004) . We believe giving individuals similar access to health information via mobile technologies is vital considering that over 40 percent of US households do not have landline phones (Blumberg and Luke 2014) and instead only have a mobile phone. However, having a mobile phone does not mean that a person has access to the Internet with that mobile phone. A sizable percentage of the US population, who are also more likely to be poor and minority, do not have access to online resources in the same way as others. 3 Bridging the Access and Health Information Divide So, how do mobile technologies help reduce racial health disparities? First, mobile technologies allow health care providers to maintain regular contact with their patients. Similarly, mobile technologies provide researchers a low-cost opportunity to keep participants informed and engaged about research studies (Ray, Gilbert, and Sewell 2016) . Second, mobile technologies allow for more real-time health information to be gathered and used. For example, patients with diabetes can take their blood sugar and enter it into a mobile technology application to receive how much insulin to administer. 4 This is important considering that the US Pharmacopeia Medication Errors Reporting Program finds that roughly "50 percent of all medication errors involve insulin." 5 Half of these errors occur among individuals who are 60 years of age or older. This program reports that these errors add nearly $2,000 to a patient's total health care costs. As of 2014, over 29 million Americans had diabetes. 6 Without the use of these technologies, individuals on insulin continue to run the risk of giving themselves the wrong amounts of insulin. These errors can have grave implications for the patient by increasing morbidity and mortality, but also for state and federal budgets if the patient is on Medicaid or Medicare. This example illuminates how mobile technologies can increase communication between patients and health care providers, reduce costs, and improve overall health.
Third, mobile technologies may allow for patients with limited mobility and trouble accomplishing activities of daily living to interact with their health care providers without having to leave their homes (Vandelanotte et al. 2007 ). This type of technology is already being used for new mothers who have C-sections and may be limited in their ability to travel in the first month after birth. These technologies also decrease health care costs by reducing the number of days that patients may stay in the hospital. Furthermore, this type of mobile technology is being used by residents in Hawaii who may live on a different island from their health care provider. These types of technological advancements would be very useful for poor residents who have access issues due to limited public transportation routes or distance from health care providers.
With evidence documenting that blacks and Latinos are more likely to use mobile phone technology, coupled with individuals in economically disadvantaged neighborhoods aiming to access more social capital resources (Barnes 2011) , there is reason to believe that blacks and Latinos may also use mobile technologies to access health information. We examine whether the digital divide exists for mobile technologies and whether such technologies lead individuals across racial and class divides to access health information in similar ways. While we do understand that accessing health information online is different from interacting with health care providers via mobile technologies, this examination is still fruitful as it may hold insights into ways to further circumvent racial disparities in health care access.
Methods

Data
We analyzed data from the Health Information National Trends Survey (HINTS) 4, Cycle 3. A cross-sectional, mail-administered survey, HINTS 6. See www.cdc.gov/diabetes/pubs/statsreport14/national-diabetes-report-web.pdf. is designed to collect nationally representative data about the US population's health communication practices. Data were collected between September and December of 2013 with a response rate of 35.2 percent. A total of 3,165 respondents completed the portion of the survey that included the measures of interest. The sample was further restricted to include only respondents ages 18 to 59 who provided data on key independent variables (racial group membership, insurance type, mobile device access) and sociodemographic attributes. The age and race/ethnicity restrictions of the data account for the largest reductions in the sample size (roughly 42 percent). Although people over the age of 60 are more likely to face chronic diseases than the age group in our study, we assert that our study has the potential to help policy makers get ahead of ways to increase utilization as people age. Given that the study focused on multiple outcomes, the sample size varied slightly based on the outcome of interest. A total of 1,036 respondents provided valid data on all measures of interest.
Measures
Dependent Variables. The primary dependent variables were ascertained from a series of questions concerning attitudes and behaviors toward the sources of health information. Trust in sources of health information was ascertained from the following question: "In general, how much would you trust information about health or medical topics from [source]?" Twelve sources of health information were evaluated: (1) Doctor; (2) Family or friends; (3) Online newspapers; (4) Print newspapers; (5) Special health or medical magazines or newsletters; (6) Radio; (7) Internet; (8) Local TV; (9) National or cable TV news programs; (10) Government health agencies; (11) Charitable organizations; and (12) Religious organizations and leaders. The four response options included: Not at all; A little; Somewhat; Very. The values were recoded so that higher values indicated distrust in the source of health information.
Among people who reported having "ever looked for information about health or medical topics from any source," recent source of health information was ascertained from the following question: "The most recent time you looked for information about health or medical topics, where did you go first?" The response options were: (1) Doctor or health care provider; (2) Internet; (3) Other (Books; brochures, pamphlets, etc.; Cancer organization; Family; Friend/Co-worker; Library; Magazines; Newspapers; Telephone information number; Complementary, alternative, or unconventional practitioner; Other). A fourth response option was allowed for people who had not recently sought health information. A four-category outcome was created, as follows: (1) Doctor or health care provider; (2) Internet; (3) Other (list); (4) Did not seek health information recently.
Go-to source of health information was ascertained from the following question: "Imagine that you had a strong need to get information about health or medical topics. Where would you go first?" The response options were: (1) Doctor or health care provider; (2) Internet; (3) Other (Books; brochures, pamphlets, etc.; Cancer organization; Family; Friend/Co-worker; Library; Magazines; Newspapers; Telephone information number; Complementary, alternative, or unconventional practitioner; Other). A binary indicator of reliance on the Internet was also created by coding Internet as 1 and all other non-missing responses as 0. Table 1 provides a description of the variables used in the primary analysis based on the sample of individuals with non-missing data on all outcomes and covariates of interest. For convenience sake, trusting attitudes were dichotomized such that 1 = very trusting; 0 = not at all, a little, or somewhat trusting. All other measures are reported in accordance with how they are used in the analysis.
Independent Variables. The analysis focused on explaining variation in the outcomes of interest due to three factors: (1) mobile device access; (2) insurance type; and (3) racial group membership. For mobile devices, we created a three-category ordinal measure to proxy mobile device access, where: (1) I do not have any of the above ("No mobile device"); (2) tablet computer only, smartphone only, or cell phone only ("1 mobile device"); and (3) Multiple devices selected ("2+ mobile devices"). Mobile devices exclude desktop computers and laptops, but do include: tablets like an iPad, Samsung Galaxy, Motorola Xoom, or Kindle Fire; smartphones such as an iPhone, Android, Blackberry, or Windows Phone; and cell phones. This measure captured the relative extent to which a respondent was connected to the Internet via mobile devices. Higher values indicate more ways in which an individual can access the Internet.
For insurance type, we created a three-category nominal variable, where (1) no health care insurance; (2) Medicare or government-assistance; or (3) Employer-provided or insurance purchased directly from an insurance company. All other responses were coded to missing. Of those that were missing, forty-nine respondents did not provide data on health care coverage, and seventy-six respondents reported some other form of health care insurance coverage than ascertained in this study (e.g., VA). Racial group membership was a self-reported measure and includes those who identify 
Analytic Strategy
We noted missing data for both the dependent and independent variables for the 18-59 population. Percentages with missing data for the dependent variables were low, ranging from 0.7 percent (trust in doctors) to 7.4 percent (recent source of health information). Percentages of respondents having missing data on independent variables ranged from 0.0 percent (geographical region, marital status) to 3.5 percent (occupational status). We assumed the data were missing at random, and deleted all cases from the list with missing data on independent variables allowing for variation in sample sizes based on the dependent variable of choice. All analyses were adjusted for the complex survey design of HINTS. Survey estimation (svy:) commands in Stata 14 were used to include probability weights (person_finwt0), clustering by Designated Market Areas (dmaid), and three different sampling strata (stratum). Trust in sources of health information outcomes were measured using ordered logistic regression with an allowance for five response categories. For behaviors and attitudes toward the Internet as a source of health information, multinomial logistic regression was used with health care providers as the reference category. Proportions tests were conducted to determine if there were differences in behaviors and attitudes toward sources of health information among the different types. These tests suggested that the Internet response option could not be combined with other nonmedical response options or with the Never category (for recent source of health information). The tests also revealed that health care providers could be combined. So, we analyzed three categories: Internet, health care providers, and other nonmedical sources.
In the analysis that follows, we provide four types of estimates. First, we include estimates of racial disparities in trusting twelve different sources of health information, holding constant sociodemographic attributes and health-related indicators. Second, we provide estimates of racial disparities in behaviors and attitudes toward the specified sources of health information, holding constant sociodemographic attributes and healthrelated indicators. Third, we provide estimates of racial disparities in attitudes toward the Internet as a go-to source of health information, while adjusting for the main and moderating effect of insurance type and for the main and moderating effect of mobile device access. Fourth, we provide estimates of racial disparities in attitudes toward the Internet as a go-to source of health information, while adjusting for the ways that insurance type moderates the main effect of mobile device access. For each type of evaluation with second-order interactions, we produced adjusted models that control for sociodemographic attributes, health-related indicators, and trust in the Internet as a source of health information (see figs. 1, 2, and 3).
Limitations
The data in our study obviously have limitations that impact our analysis. First, the survey had a low response rate. Though this response rate is similar to-and, in some regards, better than-other studies that sample using traditional phone methods, we do not have information for the potential respondents who opted out of the study either due to non-response or refusal. Therefore, there may be response bias present in the sample, though research is mixed on whether non-respondents differ from respondents in nationally representative and/or random samples (Abraham, Helms, and Presser 2009; Tourangeau, Groves, and Redline 2010) . Second, we were unable to ascertain the specific types of websites and news sources that respondents obtained from the Internet. Third, it is possible that people who use their mobile devices to do Internet searches for health information may have unmeasured characteristics that also are associated with getting mobile devices in the first place, leading to endogeneity issues (e.g., doing Internet searches may make them care more about accessing health information than people who do not do those things). Fourth, although we purport that accessing health information online may translate to telehealth opportunities, assessing this potential payoff is beyond the scope of this study. We also do not want to imply that telehealth can be used as a substitute for direct interaction with health care providers. Rather, we view telehealth as another tool for health care providers to use, and the potential payoff from these opportunities may benefit individuals living in impoverished communities. Future research should aim to explore these possibilities given policy changes that aim to enhance wireless capabilities. Table 2 shows racial disparities in trusting twelve different sources of health information. The estimates adjust for racial differences in sociodemographic attributes that may also be correlates of trust. The analysis reveals heterogeneity in the nature and degree of black-white and Latinowhite disparities in trust in sources of health information. Blacks are more likely to trust online news sources, radio, local TV, national TV, and religious organizations than whites, while Latinos are more likely to trust online news, local TV, national TV, and the government than whites. Latinos are less likely than whites to trust family members; yet, no black-white differences exist in trusting this source of health information. In addition to there being no racial differences in trusting doctors for health information, there are also no racial differences in trusting print news, health news, the Internet, and charities. There are also no statistically significant black-white differences in trusting government, and no Latino-white differences in trusting religious organizations.
Results
Racial Disparities in Trusting Sources of Health Information
Racial Disparities in Use of and Reliance on the Internet for Health Information Table 3 shows variation in recent use of the Internet and reliance on the Internet in times of strong need by racial group membership, insurance type, and mobile device access status-the key covariates of interest in this study. The results reveal that distrust in the Internet is associated with lack of use and reliance on the Internet as a source of health information. The estimates indicate that people who think the Internet is not a trustworthy source of health information are less likely to actually have used the Internet in the most recent search for health information compared to using a doctor. They are also less likely to use the Internet as a go-to source for health information in times of strong need for information about health.
Holding as constant distrust in the Internet, while there are no racial differences in recent use of the Internet, blacks are less likely than their white counterparts to rely on the Internet and other nonmedical sources. That is, blacks are more likely to report preferring to go to a doctor or health care provider during times of strong need. There are no Latino-white differences in either use of or reliance on the Internet.
There are, however, gaps in Internet use and reliance based on insurance type. Individuals who are insured by Medicare or Medicaid (i.e., federally insured) are less likely than the uninsured to use the Internet when looking for health information recently. In fact, insured persons (both federally and privately insured) are less likely than the uninsured to indicate the Internet as a go-to source of health information in times of strong need. There are no main effects of mobile device status, holding constant these key covariates of attitudes toward the Internet.
Differential Reliance on the Internet by Insurance Type across Racial Groups
Uninsured individuals of all races are more likely to rely on the Internet as their go-to source for health information. However, the gap between the uninsured and the privately insured is smaller for blacks and Latinos than among whites. Compared to whites, the Uninsured/Privately Insured gap is 5.92 times smaller among blacks (z = 2.74) and 3.65 times smaller among Latinos (z = 2.54) (table 4, column 1). These race differentials in the relative association of insurance type with reliance on the Internet hold when adjusting for sociodemographic attributes ( fig. 1; table 4 , column 2). 
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Note: Exponentiated betas shown. Z-statistic in parentheses (two-tailed test). Adjusted models include controls for mobile device access, trust in the Internet, and sociodemographic attributes, including male gender, age, geographical region, marital status, household size, household income, household education, occupational status, sadness in past month, cancer diagnosis, and self-rated health. +p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001 (two-tailed test)
Having a mobile device is associated with reliance on the Internet as a goto source of health information for all racial groups. However, the relative extent to which the mobile device divide matters for Internet health information reliance varies by racial group. For instance, there is a smaller gap between people who have two or more mobile devices and people who have no mobile device among whites than among either blacks or Latinos (table 4, column 3). Blacks who do not have a mobile device face a serious dearth of reliance on the Internet. Virtually no blacks in these data who did not have a mobile device reported that they would turn to the Internet for health information in a time of need ( fig. 2 ; table 4, column 4). The probability of Internet reliance of Latinos who are not connected is only slightly higher than the probability for blacks. Even though connected blacks are less likely to rely on the Internet than connected whites, the large magnitude of the mobile device divide between blacks with no devices, compared to one or two devices, indicates that being connected Having a mobile device is associated with reliance on the Internet as a go-to source of health information for all insurance types. However, the relative extent to which the mobile device divide matters for Internet health information reliance varies by insurance type. For instance, there is a larger gap between people who have two or more devices and people who have no mobile devices among the uninsured and the privately insured than among the federally insured ( 
Health Policy Implications
Establishing health equity for all Americans regardless of race/ethnicity or social class background is not solely about economic resources. Rather, health equity is also about social resources and providing individuals with the ability to exert agency to maintain and improve their health outcomes. Providing access to health information allows people to obtain knowledge important to their well-being more expeditiously. Health information dissemination improves health literacy and may enhance compliance and Supplemental analysis (available upon request) examined the probability of a three-way interaction between racial group membership, mobile device access, and insurance type; however, sample sizes for minorities were too small to conduct a reliable test of third-order interactions. behavioral change. It also allows people to become more prepared for interactions with health care providers and feel greater autonomy over their lives. For people with chronic health conditions such as diabetes, heart failure, and kidney failure, mobile and wireless technologies allow them to maintain care in outpatient settings rather than in hospital settings. This change in setting helps to reduce health care costs for insurance companies and government-sponsored insurance programs.
Despite these benefits, poor and minority community members are less likely to have access to mobile and wireless technology, yet more likely to have chronic health conditions. Providing wireless infrastructures to improve telehealth capabilities in poor and minority communities could help to overcome the lack of health care providers and inadequate resources in such neighborhoods. With these infrastructures, mobile technologies may be used to document how travel patterns and neighborhood locations are associated with health-risk behaviors across the life course of youth and aging adults. Nonetheless, providing access to mobile and wireless technologies is not a substitute for dealing with the real challenges of building an infrastructure of health that provides equitable opportunities for health care. Moreover, access to health information via mobile technology is simply a complement to primary care services for the underserved. Strategies that provide ways to enhance patient agency, while also aiming to overhaul an inequitable health care system, should be pursued simultaneously.
One health policy program, in particular, may lend itself to leveraging mobile technology for poor Americans. The Obama Phone Program allows residents who meet a certain financial threshold to obtain a mobile phone to communicate with employers, job prospects, and family members and friends. These phones, however, only give a person the ability to call and text. What is needed is the ability to gain access to the Internet. As we show here, blacks and Latinos will definitely heed these opportunities to access the Internet in order to obtain vital health information. Incentives and subsidies can be offered to corporations that provide wireless infrastructure in poor neighborhoods. This is in line with Healthy People 2010 objectives that aimed to increase the number of people with home-based Internet.
Altogether, mobile technologies are vital for health care as we progress into the twenty-first century. Finding ways to enhance existing programs in order to provide access to mobile technologies will correspondingly improve health literacy and outcomes. Mobile technologies may also contribute to reducing racial health disparities among whites, Latinos, and blacks, as well as those individuals on Medicare and Medicaid.
Conclusion
This article examined racial differences in the propensity to access health information online. Blacks and Latinos, compared to whites, were more likely to trust online newspapers to get health information. Blacks also were more likely than whites to use the Internet to access health information when in the midst of a strong need event. However, minorities who are privately insured were more likely than their uninsured counterparts to rely on the Internet. These findings are important considering that federally insured persons who are connected to mobile devices had the highest probability of reliance on the Internet as a go-to source of health information. In sum, these findings lend credence that mobile technologies are important for achieving greater racial equity in health behavior and health outcomes. Outcomes and Effects of the Built Environment (PHOEBE) Laboratory. Her research focuses on the relationship between the built environment and physical activity in addition to its impact on obesity and other public health outcomes. More specifically, much of her research has explored the dynamic relationship between environmental, social, and cultural determinants of physical activity, using empirical evidence of this relationship to infer complex health outcome patterns among adults and children.
